A New Look at Thermoregulation in the Newborn From Dr R J K Brown Queen Elizabeth Hospitalfor Children, Hackney Road, London E2 8PS Dear Sir, Although it is such a fundamental part of the care ofpremature infants, maintenance of body temperature in the newborn remains a somewhat controversial subject. Therefore, it was appropriate that the Section of Pediatrics should take a new look at this problem. The two papers published in the March Proceedings are by Professor Scopes (p 207) on the value of servo-control incubators and by Dr Robinson and Dr Jones (p 209) on the place of overhead radiant heaters in intensive care of the newborn. They have reviewed the literature carefully and have given the reader the benefit of their extensive experience.
There seems little doubt that all newborn infants benefit from the maintenance of body temperature within certain prescribed limits and that the optimum temperature will vary somewhat from one baby to another, being mainly dependent upon the weight of the baby. The neonate's ability to maintain a constant temperature in a reasonably warm environment is affected by the amount of brown adipose tissue it possesses, the efficiency of its cardiovascular system, and above all, by the amount of heat loss that is permitted to take place from its body surfaces. The smallest babies with virtually absent brown adipose tissue and a relatively large surface area provide the major problem. Such babies, if left naked, respond to heating and cooling like any poikilotherm, and a reasonably fool-proof servo-control device would seem to be an ideal way of keeping their temperature constant, but both papers have stressed the problems involved in monitoring skin temperatures. In fact, it is likely that we should be monitoring core temperature as well as skin temperature. If there is a considerable difference between the two, it is probably unwise to apply external heat too rapidly. Peripheral vasodilatation could lead to a fall in blood pressure and induce attacks of apncea, particularly when the demand for oxygen is increased. In addition, the enormous water losses, leading to dangerous hypernatrxmia, in the smallest babies (less than 1 kg) nursed under the radiant heat warmer, are quite frightening.
Our experience has shown that marked fluctuations in the air temperature around the baby are most undesirable. In the past, increasing the humidity helped to keep the temperature more constant, but now that this has been abandoned in order to lessen the risks of infection it has been found safer to prevent heat loss by clothing or shielding the baby while maintaining the ambient temperature at a constant level. It has been found that by continuous intragastric or intrajejunal drip feeding, preferably with human milk, the fluid and calorie intake can be increased quite rapidly day by day, and so hasten the time when the baby is better able to maintain its own body temperature. A baby's temperature can be a useful clinical guide to serious conditions under these circumstances, and, in spite of Professor Scopes' remarks, it is a guide which is well worth preserving.
In our present state of knowledge servocontrolled thermoregulation of the newborn cannot be recommended for Sir, Heat energy generated within the body is lost to the exterior at a rate which is controllable by the subject within certain limits so as to maintain a fairly constant core temperature. The problems of management relate to control of heat energy loss from metabolic sources rather than supply of heat energy to the infant. Normally there is negative core-skin gradient and a further skin-environment gradient which is also negative. These gradients are only liable to become positive transiently during rapid rewarming of a hypothermic infant. The papers presented in the Proceedings (March, pp 207-211) discuss the techniques available for control of the infants environment in such a way as to regulate heat losses which are principally by evaporation, convection and radiation. It is clear that control is not as easy as it may appear at first sight for a variety of reasons. Important among these is that the attempt to modify one channel of heat energy loss affects others. Thus, radiant energy falling on the skin quickly activates sudomotor activity, which increases evaporative loss. Also, evaporative loss increases with decrease of relative humidity so that the supply of warm gas to an incubator may reduce convective loss, but increases evaporative loss if the relative humidity of the gas supplied is low. An infant exposed in an incubator is in a position both to lose and gain heat from radiant sources, the gain being greatly augmented when an overhead radiant heater is employed. The heater is placed over an open cradle, but a plastic headbox or heat shield is also commonly employed. These inevitably modify convective and evaporative heat energy losses. Moreover, little is known at present about the transmission of radiant heat energy across plastic surfaces.
A further complexity is the state of the infant's peripheral circulation. When this is poor, as in states of low cardiac output, the infant may have difficulty in disposing of his own metabolic heat output, which results in a high core temperature and low skin temperature. The peripheral control mechanism, including evaporative cooling by sudomotor activity, may be grossly impaired in severe illness.
In summary, it is clear from these general considerations and the points made by Professor Scopes and Dr Robinson & Dr Jones that the environmental control of heat energy exchange is highly complex. The conventional use of radiant heaters and incubators is still somewhat crude and ill-understood. It seems likely that the ideal instrument should control all the main forms of heat exchange. Yours truly R S JONES 9 March 1977 Some Reflections on Book Reviews From Dr P Jacobs Consultant Radiologist, Solihull, Warwickshire Sir, In his article on book reviews (February Proceedings, p 119), Professor Illingworth raises many points which he discusses clearly and fairly. May I mention another problem? Many reviewers do not have the least idea of the long gestation period of most books. Indeed, books on rapidly moving subjects are usually out of date by the time of publication. Crucial papers may not have been published at the time of the author's deadline. Reviewers, therefore, should ask themselves whether a particular paper was published before castigating an auther for not mentioning it Sir, I thank you for the opportunity to reply to Dr Holloway's letter (February Proceedings, p 144) in which he states that generally the suxamethonium-induced rise in intraocular pressure (IOP) is not of importance and that most of it is due to intraocular vasodilatation. This factor has been repeatedly discussed in the literature.
However, experimental and clinical data support the notion that the marked intraocular changes which immediately follow an intravenous injection of suxamethonium (SM) are due to its action on the extraocular muscles and of practical relevance.
These changes consist in a rise of the IOP, in an increase of the anterior chamber and, correspondingly, in diminution of the thickness of the lens (Abramson 1971) . They conform to the rise in tension and to the degree of shortening of the extraocular muscles which also results in a retraction of the eye balls (Bjork et al. 1957 , Kornblueth et al. 1960 . The responses of the muscles precede respiratory depression and outlast the period of apncea (Kaufman 1967) ; the shortening starts in about 20 seconds, reaches its maximum within four minutes and subsides in approximately six minutes (Abramson 1971 , Pandey et al. 1972 , Duncalf & Foldes 1973 ).
It appears advisable to avoid intraocular procedures during this period. A copy of Dr Wislicki's letter was shown to Dr Holloway and his reply appears below:
Dear Sir, It is agreed that it would be rash to administer suxamethonium to a patient whose eye is already open. The point of my previous communication was that there is at present no reason to avoid the use of suxamethonium in patients, for intraocular procedures when there is time to allow the effect on intraocular pressure to wear off before the eye is opened. Yours faithfully
